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Description
Technical Field

[0001] This disclosure relates to the field of communi-
cation technologies, and in particular to methods and ap-
paratuses for receiving and transmitting configuration in-
formation and a communication system.

Background

[0002] The massive multiple-input multiple-output (MI-
MO) technique is a key technique for new radio (NR)
systems, and includes research on frequency bands be-
low 6 GHz and above 6 GHz. As frequency bands in-
crease, fading and loss generated during transmission
will increase accordingly. The beamforming technique
has become a key technique in massive MIMO because
it is able to effectively compensate for fading.

[0003] In the research of MIMO technique, in order to
improve the reliability of transmission, the beamforming
technique in which multiple beams are transmitted simul-
taneously for physical channels (such as broadcast chan-
nels, data channels, and control channels, etc.) is al-
lowed. Since both a network device and a user equipment
(UE) have abilities to transmit and receive multiple
beams, optimal combination of beam transmission and
reception may be obtained through beam management,
such as performing beam sweeping respectively by a
receiving device and a transmitting device.

[0004] For example, downlink beam management in
an NR system in the current 3GPP (3rd Generation Part-
nership Project) includes three processes:

process 1 (P1): a base station transmits multiple dif-
ferent beams, and a user equipment measures the
beams and selects one or more transmitting beams
of better quality;

process 2 (P2): the base station transmits multiple
different beams; compared with process 1, the
beams in process 2 are more fine (narrow), which
may be a smaller set of beams in process 1; and the
UE measures the beams and selects transmitting
beams of better quality; and

process 3 (P3): the base station transmits multiple
identical beams, and the UE uses different receiving
beams to receive, thereby selecting one or more re-
ceiving beams of better quality.

[0005] It can be seen that through the three processes
of beam management, the UE may obtain quality condi-
tions of beam pair links (BPL) of multiple different beams
of a transmitting device and multiple different beams of
a receiving device. The current NR system supports re-
porting of quality of multiple transmitting beams by the
UE, such as reporting the beam IDs of better quality and
corresponding reference signal received power (RSRP)
to the base station. The beam IDs may be represented
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by, for example, resource IDs of a channel state infor-
mation reference signal (CSI-RS) and/or time IDs of a
synchronization signal (SS) block.

[0006] It should be noted that the above description of
the background is merely provided for clear and complete
explanation of this disclosure and for easy understanding
by those skilled in the art. And it should not be understood
that the above technical solution is known to those skilled
in the art as it is described in the background of this dis-
closure.

Summary

[0007] However, it was found by the inventors that in
some cases, such as multiple transmission points (re-
ferred to as TRPs) or multiple antenna panels (referred
to as panels), incorrect reception of transmission infor-
mation due to inaccuracy of transmission configuration
may occur.

[0008] Embodiments of this disclosure provide meth-
ods and apparatuses for receiving and transmitting con-
figuration information and a communication system, in
which it is expected that even in scenarios such as mul-
tiple TRPs or multiple panels, the receiving device may
correctly and punctually receive transmission information
transmitted by the transmitting device.

[0009] According to a first aspect of the embodiments
of this disclosure, there is provided a method for receiving
configuration information, including:

receiving by a terminal equipment configuration in-
formation transmitted by a network device for con-
figuring transmission; and

configuring or predefining one or more transmission
configuration indication states for one or more de-
modulation reference signal port groups by the ter-
minal equipment based on the configuration infor-
mation.

[0010] According to a second aspect of the embodi-
ments of this disclosure, there is provided an apparatus
for receiving configuration information, including:

a receiving unit configured to receive configuration
information transmitted by a network device for con-
figuring transmission; and

a configuring unit configured to configure or prede-
fine one or more transmission configuration indica-
tion states for one or more demodulation reference
signal port groups based on the configuration infor-
mation.

[0011] According to a third aspect of the embodiments
of this disclosure, there is provided a method for trans-
mitting configuration information, including:

transmitting configuration information for configuring
transmission by a network device to a terminal equip-
ment, the configuration information being used by the
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terminal equipment to configure or predefine one or more
transmission configuration indication states for one or
more demodulation reference signal port groups.
[0012] According to a fourth aspect of the embodi-
ments of this disclosure, there is provided an apparatus
for transmitting configuration information, including:

a transmitting unit configured to transmit configuration
information for configuring transmission to a terminal
equipment, the configuration information being used by
the terminal equipment to configure or predefine one or
more transmission configuration indication states for one
or more demodulation reference signal port groups.
[0013] According to a fifth aspect of the embodiments
of this disclosure, there is provided a communication sys-
tem, including:

a terminal equipment, including the method for re-
ceiving configuration information as described
above; and

a network device, including the method for transmit-
ting configuration information as described above.

[0014] An advantage of the embodiments of this dis-
closure exists in that a receiving device configures or
predefines one or more transmission configuration indi-
cation (TCI) states for one or more demodulation refer-
ence signal (DMRS) port groups. Hence, even in scenar-
ios such as multiple TRPs or multiple panels, the receiv-
ing device may correctly and punctually receive trans-
mission information transmitted by a transmitting device.
[0015] With reference to the following description and
drawings, the particular embodiments of this disclosure
are disclosed in detail, and the principle of this disclosure
and the manners of use are indicated. It should be un-
derstood that the scope of the embodiments of this dis-
closure is not limited thereto. The embodiments of this
disclosure contain many alternations, modifications and
equivalents within the scope of the terms of the appended
claims.

[0016] Features that are described and/or illustrated
with respectto one embodiment may be used in the same
way or in a similar way in one or more other embodiments
and/or in combination with or instead of the features of
the other embodiments.

[0017] It should be emphasized that the term "com-
prise/include" when used in this specification is taken to
specify the presence of stated features, integers, steps
or components but does not preclude the presence or
addition of one or more other features, integers, steps,
components or groups thereof.

Brief Description of the Drawings

[0018] Elements and features depicted in one drawing
or embodiment of the disclosure may be combined with
elements and features depicted in one or more additional
drawings or embodiments. Moreover, in the drawings,
like reference numerals designate corresponding parts
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throughout the several views and may be used to desig-
nate like or similar parts in more than one embodiment.

FIG. 1 is a schematic diagram of a communication
system of an embodiment of this disclosure;

FIG. 2 is a schematic diagram of a TCI state of an
embodiment of this disclosure;

FIG. 3 is a schematic diagram of the method for re-
ceiving configuration information of an embodiment
of this disclosure;

FIG. 4 is a schematic diagram of the method for
transmitting and receiving configuration information
of an embodiment of this disclosure;

FIG. 5 is a schematic diagram of the method for
transmitting configuration information of an embod-
iment of this disclosure;

FIG. 6 is a schematic diagram of the apparatus for
receiving configuration information of an embodi-
ment of this disclosure;

FIG. 7 is a schematic diagram of the apparatus for
transmitting configuration information of an embod-
iment of this disclosure;

FIG. 8 is a schematic diagram of the network device
of an embodiment of this disclosure; and

FIG. 9 is a schematic diagram of the terminal equip-
ment of an embodiment of this disclosure.

Detailed Description

[0019] These and further aspects and features of this
disclosure will be apparent with reference to the following
description and attached drawings. In the descriptionand
drawings, particular embodiments of the disclosure have
been disclosed in detail as being indicative of some of
the ways in which the principles of the disclosure may be
employed, but it is understood that the disclosure is not
limited correspondingly in scope. Rather, the disclosure
includes all changes, modifications and equivalents com-
ing within the terms of the appended claims.

[0020] In the embodiments of this disclosure, terms
"first", and "second", etc., are used to differentiate differ-
ent elements with respect to names, and do not indicate
spatial arrangement or temporal orders of these ele-
ments, and these elements should not be limited by these
terms. Terms "and/or" include any one and all combina-
tions of one or more relevantly listed terms. Terms "con-
tain", "include" and "have" refer to existence of stated
features, elements, components, or assemblies, but do
not exclude existence or addition of one or more other
features, elements, components, or assemblies.

[0021] In the embodiments of this disclosure, single
forms"a", and "the", etc., include plural forms, and should
be understood as "a kind of’ or "a type of in a broad
sense, but should not defined as a meaning of "one"; and
the term "the" should be understood as including both a
single form and a plural form, except specified otherwise.
Furthermore, the term "according to" should be under-
stood as "at least partially according to", the term "based
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on" should be understood as "at least partially based on",
except specified otherwise.

[0022] In the embodiments of this disclosure, the term
"communication network" or "wireless communication
network" may refer to a network satisfying any one of the
following communication standards: long term evolution
(LTE), long term evolution-advanced (LTE-A), wideband
code division multiple access (WCDMA), and high-speed
packet access (HSPA), etc.

[0023] And communication between devices in a com-
munication system may be performed according to com-
munication protocols at any stage, which may, for exam-
ple, include but notlimited to the following communication
protocols: 1G (generation), 2G, 2.5G, 2.75G, 3G, 4G,
4.5G, and 5G and new radio (NR) in the future, etc.,
and/or other communication protocols that are currently
known or will be developed in the future.

[0024] In the embodiments of this disclosure, the term
"network device", for example, refers to an equipmentin
a communication system that accesses a terminal equip-
ment to the communication network and provides serv-
ices for the terminal equipment. The network device may
include but not limited to the following equipment: a base
station (BS), an access point (AP), a transmission recep-
tion point (TRP), a broadcast transmitter, a mobile man-
agement entity (MME), a gateway, a server, a radio net-
work controller (RNC), a base station controller (BSC),
etc.

[0025] The base station may include but not limited to
a node B (NodeB or NB), an evolved node B (eNodeB
or eNB), and a 5G base station (gNB), etc. Furthermore,
it may include a remote radio head (RRH), a remote radio
unit (RRU), arelay, or alow-power node (such as afemto,
and a pico, etc.). The term "base station" may include
some or all of its functions, and each base station may
provide communication coverage for a dedicated geo-
graphical area. And a term "cell" may refer to a base
station and/or its coverage area, which is dependent on
a context of the term.

[0026] Inthe embodiments of this disclosure, the term
"user equipment (UE)" or "terminal equipment (TE)" re-
fers to, for example, equipment accessing to a commu-
nication network and receiving network services via a
network device. The user equipment may be fixed or mo-
bile, and may also be referred to as a mobile station (MS),
a terminal, a subscriber station (SS), an access terminal
(AT), or a station, etc.

[0027] Theterminal equipment may include butnotlim-
ited to the following devices: a cellular phone, a personal
digital assistant (PDA), a wireless modem, a wireless
communication device, a hand-held device, a machine-
type communication device, a lap-top, a cordless tele-
phone, a smart cell phone, a smart watch, and a digital
camera, etc.

[0028] For another example, in a scenario of the Inter-
net of Things (loT), etc., the user equipment may also be
a machine or a device performing monitoring or meas-
urement. For example, it may include but not limited to
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a machine-type communication (MTC) terminal, a vehi-
cle mounted communication terminal, a device to device
(D2D) terminal, and a machine to machine (M2M) termi-
nal, etc.

[0029] Furthermore, the term "a network side" or "a
network device side" refers to a side at a network, may
be a base station, and may include one or more of the
above network devices. And the term "a user equipment
side" or "a terminal equipment side" refers to a side at a
user equipment or a terminal equipment, may be a user
equipment, and may include one or more of the above
terminal equipments.

[0030] Scenarios inthe embodiments of this disclosure
shall be described below by way of examples; however,
this disclosure is not limited thereto.

[0031] FIG. 1is a schematic diagram of a communica-
tion system of an embodiment of this disclosure, in which
acase where a terminal equipment and a network device
are taken as examples is schematically shown. As shown
in FIG. 1, a communication system 100 may include a
network device 101 and a terminal equipment 102. For
the sake of simplicity, an example having one terminal
equipment and a network device is schematically given
in FIG. 1; however, the embodiment of this disclosure is
not limited thereto. For example, the network device 101
may be multiple, so as to form multiple TRP transmission
or multiple panel transmission.

[0032] In the embodiment of this disclosure, existing
traffics or traffics that may be implemented in the future
may be performed between the network device 101 and
the terminal equipment 102. For example, such traffics
may include but not limited to an enhanced mobile broad-
band (eMBB), massive machine type communication
(MTC), and ultra-reliable and low-latency communication
(URLLC), etc.

[0033] In this disclosure, after the network device ob-
tains beams with better quality reported by the terminal
equipment, these beams may be used in transmission
of physical channels (such as broadcast channels, data
channels, and control channels, etc.) to obtain relatively
high transmission quality. And the NR supports the net-
work device to indicate the used transmission beam to
the terminal equipment, so that the terminal equipment
may decide which reception beamis to be used for align-
ment and reception. In addition, the beam indication may
be equivalent to a spatial quasi-co-location (QCL) indi-
cation, and may also be equivalent to an indication of a
transmission configuration indication (TCI) state.

[0034] Inthe NRsystem, in performing beam indication
for a physical downlink control channel (PDCCH), radio
resource control (RRC) signaling and/or media access
control (MAC) signaling (e.g. MAC-CE) may be used. For
example, RRC signaling may be used to configure K TCI
states for each control resource set (hereinafter referred
to as a CORESET); fora CORESET, when K> 1, MAC-
CE is used to further activate a state in the K TCI states;
and when K = 1, there is no need to use MAC-CE for
activation, and the TCI state configured by the RRC is
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the TCl state of the CORESET. When a piece of downlink
control information (DCI) is transmitted, its TCI state is
in consistence with a TCl state of CORESET used in its
actual transmission.

[0035] In performing beam indication for a physical
downlink shared channel (PDSCH), RRC signaling
and/or an MAC-CE and/or DCI may be used. For exam-
ple, M TCI states are configured via RRC signaling, the
MAC-CE activates 2”N TCl states in M states, and in DCI
transmission, N bits are used to indicate a TCIl in 2N
states.

[0036] Asreception beamforminginthe analogdomain
is performed when a signal reaches an antenna element,
for some symbols of a PDSCH, in performing analog do-
main beamforming on it, TCI indication information con-
tained in the DCI may not be decoded, soitis not possible
to selectan appropriate reception beam for analog beam-
forming.

[0037] Therefore, a time offset threshold is defined in
the NR, that is, when a time offset between the moment
when DClI is received and a symbol of a scheduled PD-
SCH is less than a threshold, the terminal equipment
assumes that a TCI state of a PDSCH on the symbol is
consistent with a TCI state of a CORESET of a lowest
ID in all CORESETSs configured in this slot. When the
time offset between the momentwhen the DCl is received
and a symbol of the scheduled PDSCH is greater than
or equal to a threshold, the terminal equipment assumes
that the TCI state of the PDSCH on the symbol is con-
sistent with the TCI state indicated in the DCI. In calcu-
lating the time offset, the time when the DCI is received
may also be replaced with a fixed time that is clear to
both the network device and the terminal equipment. A
symbol ofthe PDSCH may be a first orthogonal frequency
division multiplexing (OFDM) symbol occupied by the
scheduled PDSCH in the time dimension, or may be a
first OFDM symbol of the scheduled PDSCH in each slot,
that is, each slot calculates a time offset value, which is
then compared with a time offset threshold.

[0038] In addition, the TCI state of the PDSCH may
not be indicated. Whether the TCI state of the PDSCH
is indicated may be dependent on a parameter TCI/-Pre-
sentinDCl indicating a dynamic TCI state configured by
a higher layer. RRC signaling configures the parameter
TCI-PresentinDCIforeach CORESET. When the param-
eter is enabled, it means that the DCI transmitted in the
CORESET contains a TCl state indication field; and when
the parameter is disabled, it means that the DCI trans-
mitted in this CORESET does not contain a TCI state
indication field. When the TCI state of the PDSCH is not
indicated or the terminal equipment does not receive the
TCI state indication, a default TCI state needs to be de-
fined so that the network device and the terminal equip-
ment may perform transmission and reception of analog
domain beams according to the default TCI state.
[0039] FIG. 2 is a schematic diagram of the TCI state
of the embodiment of this disclosure. As shown in FIG.
2, when the time offset between the moment when the
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DCl is received and a symbol of the scheduled PDSCH
is less than a threshold, the default DCI state is adopted,
and the default DCI state is a TCI state of a CORESET
with the lowest ID in all the CORESETSs configured in this
slot, as shown in A and B in FIG. 2; when TCI-Presentin-
DClis disabled and the time offset between the moment
when the DCl is received and a symbol of the scheduled
PDSCH is greater than or equal to the threshold, the TCI
state of the scheduled CORESET is used, as shown in
Cin FIG. 2; and when TCI-PresentInDCI is enabled and
the time offset between the moment when the DCI is
received and a symbol of the scheduled PDSCH is great-
er than or equal to the threshold, the TCI state indicated
in DCl is adopted, as shown in D in FIG. 2.

[0040] However, in multi-TRP or multi-panel scenari-
os, the default TCl state or QCL parameter ofthe PDSCH
may be different from those in single-point transmission,
and a case where the receiving device may not correctly
and punctually receive transmission information due to
inaccuracy of transmission configuration may occur in
the receiving device (such as a UE).

[0041] In the following, the embodiments of this disclo-
sure shall be described by taking an NR system and a
PDSCH as examples; however, this disclosure is not lim-
ited to this, and it may also be applied to any system or
scenario where similar problems exist.

Embodiment 1

[0042] The embodiments of this disclosure provide a
method for receiving configuration information. FIG. 3 is
a schematic diagram of the method for receiving config-
uration information of the embodiment of this disclosure,
in which a case at a terminal equipment side is shown.
As shown in FIG. 3, the method includes:

step 301: a terminal equipment receives configura-
tion information transmitted by a network device for
configuring transmission; and

step 302: the terminal equipment configures or pre-
defines one or more transmission configuration in-
dication states for one or more demodulation refer-
ence signal port groups based on the configuration
information, respectively.

[0043] In an embodiment, the TCI state of the demod-
ulation reference signal port group is configured or de-
fined, for example, it may be predefined in a standard, in
which case step 301 is optional. In addition, it may also
be configured by the network device via RRC signaling.
[0044] FIG. 4 is a schematic diagram of the method for
transmitting and receiving configuration information of an
embodiment of this disclosure, further describing from
the network device side and the terminal equipment side.
As shown in FIG. 4, the method includes:

step 401: the network device transmits RRC signal-
ing including configuration information to the termi-
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nal equipment;

step 402: the terminal equipment configures or pre-
defines one or more transmission configuration in-
dication states for one or more demodulation refer-
ence signal port groups based on the configuration
information.

[0045] As shown in FIG. 4, the method may further
include:

step 403: the network device transmits MAC signal-
ing for activating the transmission configuration in-
dication states to the terminal equipment; and/or
step 404: the network device transmits DCI for acti-
vating the transmission configuration indication
states to the terminal equipment.

[0046] It should be noted that FIG. 4 only schematically
illustrates the embodiment of this disclosure; however,
this disclosure is not limited thereto. For example, an
order of execution of the steps may be appropriately ad-
justed, and furthermore, some other steps may be added,
or some steps therein may be reduced. And appropriate
variants may be made by those skilled in the artaccording
to the above contents, without being limited to what is
contained in FIG. 4.

[0047] Therefore, the receiving device configures or
predefines one or more TClI states for the DMRS port
group; even in scenarios such as multiple TRPs or mul-
tiple panels, the receiving device may correctly and punc-
tually receive transmission information transmitted by the
transmitting device.

[0048] In anembodiment, the terminal equipment may
also determine the TCI states and/or QCL parameter of
the DMRS port group of one or more physical channels
according to the transmission scheme (TS) and/or pa-
rameter configured by the network device.

[0049] Forexample, in a multi-TRP and/or multi-panel
scenario, the TS of the terminal equipment may be con-
figured by a higher layer with parameters different from
those in single-point transmission. For example, in the
single-point transmission, the TS of the terminal equip-
ment may be configured as transmission scheme 1 (TS1)
or transmission scheme 2 (TS2); while in multi-TRP
transmission, the TS of the terminal equipment may be
configured as transmission scheme 3 (TS3), and in multi-
panel transmission, the TS of the terminal equipment
may be configured as transmission scheme 4 (TS4); or,
in multi-panel transmission, the TS of the terminal equip-
ment may be configured as transmission scheme 3
(TS3), and in multi-TRP transmission, the TS of the ter-
minal equipment may be configured as transmission
scheme 4 (TS4); or, in multi-TRP or multi-panel trans-
mission, the TS of the terminal equipment may be con-
figured as transmission scheme 3 (TS3), thatis, the same
transmission scheme (TS).

[0050] For another example, instead of instructing the
terminal equipment to perform single-point transmission
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or multi-point transmission via the configured transmis-
sion schemes (TSs), the terminal equipment is instructed
via other parameters configured by a higher layer to per-
form operations associated with multiple TRPs or multi-
ple panels. For example, a parameter a configured by
the higher layer is used to instruct the terminal equipment
to perform operations associated with single-point trans-
mission, and a parameterb is used to instruct the terminal
equipment to perform operations associated with multi-
point transmission and/or multi-panel transmission.
[0051] For a further example, instead of explicitly indi-
cating operations associated with multiple TRPs and/or
multiple panels by using the parameters configured by
the higher layer, the operations associated with multiple
TRPs and/or multiple panels are implicitly indicated by
using the parameters configured by the higher layer
and/or further indication of the MAC layer and/or further
indication of the physical layer. For example, when the
above time offsetis less than the threshold, the TCl states
or QCL parameters of n (n >= 1) PDSCHs configured by
the higher layer may be further activated or indicated by
using MAC signaling so as to determine the TCI states
or QCL parameters of one or more PDSCHs. TClI states
or QCL parameters of one or more PDSCHs finally con-
figured via RRC or determined by other control signaling
may implicitly reflect the TCI states or QCL parameters
of the PDSCHs in single-point transmission or multi-point
transmission or multi-panel transmission.

[0052] For yet another example, when the above time
offset is greater than or equal to the threshold and TCI-
PresentinDCI of the CORESET scheduling the PDSCH
is set to be enabled, the TCI states or QCL parameters
of m (m >= 1) PDSCHs configured by the higher layer
may further be indicated by using MAC signaling and/or
physical layer signaling so as to determine the TCl states
or QCL parameters of the one or more PDSCHs. TCI
states or QCL parameters of one or more PDSCHs finally
configured via RRC or determined by other control sig-
naling may implicitly reflect the TCI states or QCL pa-
rameters of the PDSCHes in single-point transmission or
multi-point transmission or multi-panel transmission.
[0053] Thatis, in a multi-TRP and/or multi-panel sce-
nario(s), a transmission scheme (for example, TS3 or
TS4) may be explicitly configured for the terminal equip-
ment, and different transmission schemes correspond to
default TCI states and/or QCL parameters of different
PDSCHs. For example, when the above time offset is
less than the threshold, or the time offset is greater than
or equal to the threshold and TC/-PresentinDCI of the
CORESET scheduling the PDSCHs is set to be enabled,
the default TCl states or QCL parameters of the PDSCHs
are all provided in an agreement.

[0054] Or, in a multi-TRP and/or multi-panel scenar-
io(s), when the above time offset is less than the thresh-
old, or the above time offset is greater than or equal to
the threshold and TCI-PresentinDCI of the CORESET
scheduling the PDSCHs is set to enabled, the default
TCI states and/or QCL parameters of the PDSCHs are
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configured by higher layer signaling, and may further be
activated or indicated by MAC signaling and/or physical
layer signaling.

[0055] Thus, the TCI states and/or QCL parameters of
the DMRS port group of one or more physical channels
are determined according to the TS and/or parameters
configured by the network device, so that the multi-TRP
or multi-panel scheme may be transparent to the terminal
equipment, thereby reducing processing complexity of
terminal equipment.

[0056] In an embodiment, in the case where the time
offset between the DCI and the corresponding PDSCH
is less than the preset threshold, one or more DMRS port
groups of the PDSCH are configured with or predefined
as default TCI states. And this embodiment is directed
to cases shown in A and B in FIG. 2.

[0057] Forexample, in a multi-TRP scenario, when the
transmission mode is non-coherent joint transmission
(NC-JT), at least two DMRS port groups are configured
with or predefined as default TCI states; and when the
transmission mode is a dynamic point selection (DPS)
mode, one DMRS port group is predefined as a default
TCI state.

[0058] For example, when the time offset is less than
the time offset threshold, the terminal equipment as-
sumes that a TCl state of a CORESET with a lowest
CORESET-ID in a DMRS port group of the PDSCH and
a TCI state of a CORESET in the most recent slot are
quasi co-located (QCL, i.e. the TCI states are identical).
When the terminal equipment is scheduled by two or
more TRPs, TCl states of PDSCHSs scheduled by differ-
ent TRPs are different, and the TCI state of the CORE-
SET with the lowest CORESET-ID may only be consist-
ent with a TCI state of a PDSCH scheduled by one of the
TRPs. In this case, if the TCI state of CORESET with the
lowest CORESET-ID is still used as the default TCl state
when the time offset is less than the threshold, the ter-
minal equipment may only receive a PDSCH transmitted
by one TRP.

[0059] In an embodiment, antenna port of the DMRS
port group of the PDSCH and one or more reference
signal sets in one or more control resource sets are spa-
tially quasi-co-located. For example, it may be directed
to each DMRS port group, or directed to some or all
DMRS port groups.

[0060] For example, the one or more reference signal
sets are at least two reference signal sets to which an
activated TCI state in the CORESET with the lowest
CORESET-ID corresponds. For example, in a multi-TRP
or multi-panel scenario, the TCI state of CORESET with
the lowest CORESET-ID always corresponds to at least
two RS sets after being activated by an MAC-CE, each
RS set corresponding to a TCI states of different DMRS
port groups.

[0061] That is, antenna ports in one or more DMRS
port groups of the PDSCH and reference signals in one
or more reference signal sets of the TCI state of the
CORESET with the lowest CORESET-ID used for PD-
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CCH QCL indication in a most recent slot configured with
one or more CORESETSs are QCL, respectively. For ex-
ample, antenna ports in a first DMRS port group and ref-
erence signals in a first reference signal set of the TCI
state of the CORESET with the lowest CORESET-ID
used for PDCCH QCL indication in the most recent slot
configured with one or more CORESETSs are QCL, an-
tenna ports in a second DMRS port group and reference
signals in a second reference signal set of the TCI state
of the CORESET with the lowest CORESET-ID used for
PDCCH QCL indication in the most recent slot configured
with one or more CORESETs are QCL, and so on.
[0062] Foranotherexample,the one or more reference
signal sets are at least two reference signal sets to at
least two activated TClI states in the CORESET with the
lowest CORESET-ID correspond. For example, the TCI
state of CORESET with the lowest CORESET-ID con-
tains at least two after being activated by an MAC-CE.
[0063] That is, the antenna ports in the one or more
DMRS port groups of the PDSCH and the reference sig-
nal (set) in the one or more TClI states of the CORESET
with the lowest CORESET-ID used for PDCCH QCL in-
dication the in the recent slot configured with one or more
CORESETs are QCL, respectively. For example, anten-
na ports in a first DMRS port group and reference signal
(set) in a first TCI state of the CORESET with the lowest
CORESET-ID used for PDCCH QCL indication in the
most recent slot configured with one or more CORESETSs
are QCL, antenna ports in a second DMRS port group
and reference signal (set) in a second reference signal
set of the TCI state of the CORESET with the lowest
CORESET-ID used for PDCCH QCL indication in the
most recent slot configured with one or more CORESETs
are QCL, and so on.

[0064] For a further example, the one or more refer-
ence signal sets are at least two reference signal sets to
which TCl states configured as being of defaultin at least
two CORESETSs correspond. For example, TCl states of
two or more CORESETSs may be simultaneously config-
ured as default TCl states, that is, two ormore CORESET
IDs are simultaneously configured, and the configured
TCl states of multiple CORESETSs take effect at the same
time.

[0065] That is, the antenna ports in the one or more
DMRS port groups of the PDSCH and the reference sig-
nal (set) in TCI states having one or more CORESET
used for PDCCH QCL indication in the recent slot con-
figured with one or more CORESETSs are QCL, respec-
tively. For example, antenna ports in a first DMRS port
group and reference signal (set) of a first TCI state of the
CORESET with the lowest CORESET-ID used for PD-
CCH QCL indication in the most recent slot configured
with one or more CORESETSs are QCL, antenna ports in
a second DMRS port group and reference signal (set) of
a TClI state of the CORESET with a less lowest CORE-
SET-ID used for PDCCH QCL indication in the most re-
cent slot configured with one or more CORESETSs are
QCL, and so on.
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[0066] Itshould be noted thatthe above examples only
schematically illustrate this disclosure, and the CORE-
SET ID QCL with the antenna ports in the DMRS port
groups is not limited thereto; for example, it may be the
lowest CORESET-ID, and the less lowest CORESET-ID,
etc., and this disclosure is not limited thereto.

[0067] Thus,inthe case where the time offset between
the moment when the DCI is received and the corre-
sponding PDSCH is less than the preset threshold, at
least two DMRS port groups of the PDSCH are respec-
tively configured with or predefined as the default TCI
state; and in the multi-TRP scenario, when the time offset
is less than the threshold, it may be avoided that the
terminal equipment can only receive a PDSCH transmit-
ted by one TRP.

[0068] Inanembodiment, in a case where the terminal
equipment is configured to perform signal transmission
with multiple transmission points, it is not expected that
a parameter indicating a dynamic TCl state (such as TCI-
PresentinDCI) of a control resource set used to transmit
the DCI is not enabled. This embodiment is directed to
the case shown in C in FIG. 2.

[0069] For example, in a multi-TRP scenario, a PD-
CCH and a PDSCH scheduled thereby may be transmit-
ted by different TRPs/cells. If TCI-PresentinDCI of a
CORESET used in transmitting the PDCCH is set to be
disabled, when the time offset is greater than the thresh-
old, the terminal equipment will be in default that a TCI
state of the PDSCH is consistent with a TCI state of the
CORESET transmitting the PDCCH; while at this mo-
ment, the PDSCH may be transmitted by another TRP,
and its TCI state is different from the TCI state of the
PDCCH.

[0070] Inanembodiment, the terminal equipmentdoes
not expect that the parameter indicating the dynamic TCI
state (such as TCI-PresentInDCI) of the control resource
set used for transmitting the DCl is disabled.

[0071] For example, the terminal equipment does not
expect that all parameters indicating the dynamic TCI of
multiple (e.g. all) control resource sets used for transmit-
ting the DCI are disabled.

[0072] For another example, in a multi-TRP scenario,
if a piece of DCI contains scheduling grants of multiple
PDSCHs, the DCI may contain multiple TCI fields.
[0073] In an embodiment, when the parameter (such
as TCI-PresentinDCI) of the control resource set trans-
mitting the DCI used for indicating the dynamic TCl state
is not enabled, the terminal equipment may further ac-
quire a default TCI state from the DCI. One or more de-
fault TCI states may be configured via signaling trans-
mitted by the network device, and/or, the one or more
default TCI states may be predefined.

[0074] For example, as the default TCI state in this
embodimentis the default state after the above threshold,
the DCI may already be successfully decoded at this mo-
ment, hence the DCI may be used to indicate the default
TCI state. That is, when TCI-PresentinDCI carrying the
CORESET of the DCI is disabled, the DCI may be used
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to indicate the default TCI state.

[0075] For example, RRC signaling may be used to
configure multiple default states, including, for example,
the same default state as the single-point transmission
(the TClI state of the CORESET scheduling the PDSCH),
and one or more other TCI states (for example, antenna
ports in one or more DMRS ports of the PDSCH and a
TCI state of a CORESET with a CORESET ID of i are
QCL); and the DCI may be used again to indicate to the
terminal equipment which default TCI states of the PD-
SCH scheduled by DClis the default TCl state configured
by RRC signaling.

[0076] For another example, the mode of RRC plus
DCl is still used for indication, but the default state same
as that in the single-point transmission needs not to be
configured, because this state is also a TClI state corre-
sponding to a CORESET. Therefore, one or more TClI
states of a CORESET may be configured in the RRC as
the default TCI state of the PDSCH. For example, IDs of
CORESETs configured in a current slot are i, j, and k,
respectively; hence, default TCI states configured by the
RRC signaling are that: antenna ports in one or more
DMRS port groups of the PDSCH and a TClI state of a
CORESET witha CORESET ID i are QCL; antenna ports
in one or more DMRS port groups of the PDSCH and a
TCI state of a CORESET with a CORESET ID jare QCL;
antenna ports in one or more DMRS port groups of the
PDSCHand a TCl state ofa CORESET witha CORESET
ID k are QCL; and so on.

[0077] For a further example, a variety of default TCI
states may be predefined in a protocol. For example, TCI
states of all CORESETS configured in a current slot may
be taken as candidate default TCI states, hence, only
DCl is needed for indication.

[0078] Therefore, even in a multi-TRP scenario, a PD-
CCH and a PDSCH scheduled thereby may be transmit-
ted by different TRPs/cells, and the terminal equipment
may correctly receive transmission information transmit-
ted by the multiple TRPs.

[0079] In an embodiment, in a multi-TRP scenario,
non-coherent joint transmission (NC-JT) and dynamic
point selection (DPS) are dynamically switched. From
the perspective of the terminal equipment, a current TCI
status and/or QCL parameter need to be correctly deter-
mined to correctly receive signals transmitted by multiple
TRPs/antenna panels/cells.

[0080] For example, the terminal equipment may de-
termine that at least two TCI states of one or more DM-
RS port groups of the PDSCH are valid. The at least two
valid TCI states may include: a TCI state activated ac-
cording to indication information, and/or a default TCI
state. For example, it may include a TClI state activated
according to the indication information and a default TCI
state, or may include two TCI states activated according
to the indication information, or may include two default
TCI states.

[0081] For example, atleast two TCI states may come
from multiple TRPs/antenna panels/cells, that is, regard-
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less of whether a current transmission mode is NC-JT or
DPS, the terminal equipment always assumes that beam
indication from multiple TRPs/antenna panels/cells or
default QCL parameters are all valid.

[0082] For another example, at an n-th slot, the termi-
nal equipmentreceives scheduling information indicating
an (n+k)-th slot transmitted by the network device, and
determines the TCI state or the transmission scheme at
the (n+k)-th slot according to the scheduling information;
where, n is an integer greater than or equal to 0, and k
is an integer greater than or equal to 1.

[0083] That is, it may be assumed that former k slots
indicate a scheduling situation of the current slot. For
example, it is indicated in slot n-k that PDSCH transmis-
sion of slot n contains DMRS port group 1, or contain
DMRS port group 2, or use DMRS port groups 1 and 2
simultaneously; and when a maximum number of DMRS
port groups is greater than 2, corresponding indication
fields will also be increased. That is, scheduling latency
of k slots is allowed. Hence, the terminal equipment
needs not to assume that beams transmitted by multiple
TRPs come into operation simultaneously; and especial-
ly in the DPS operation, energy consumption of the ter-
minal equipment may further be saved.

[0084] It should be noted that the above embodiments
only illustrate some examples of this disclosure. Howev-
er, this disclosure is not limited thereto, and appropriate
variants may be made to these embodiments. For exam-
ple, the above embodiments may be executed separate-
ly, or one or more of them may be executed in a combined
manner.

[0085] It can be seen from the above embodiments
that the receiving device configures or predefines one or
more TCI states for one or more DMRS port groups.
Hence, even in scenarios such as multiple TRPs or mul-
tiple panels, the receiving device may correctly and punc-
tually receive transmission information transmitted by the
transmitting device.

Embodiment 2

[0086] The embodiments of this disclosure provide a
method for transmitting configuration information, with
contents identical to those in Embodiment 1 being not
going to be described herein any further.

[0087] FIG.5is a schematic diagram of the method for
transmitting configuration information of the embodiment
of this disclosure, in which a case at a network device
side is shown. As shown in FIG. 5, the method includes:
step 501: a network device transmits configuration infor-
mation for configuring transmission to a terminal equip-
ment, the configuration information being used by the
terminal equipment to configure or predefine one or more
transmission configuration indication states for one or
more demodulation reference signal port groups.
[0088] Forexample, the configuration information may
be carried by RRC signaling.

[0089] As shown in FIG. 5, the method may further
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include:

step 502: the network device transmits medium access
control signaling and/or downlink control information for
activating the transmission control indication state to the
terminal equipment.

[0090] Itshould be noted thatFIG. 5 only schematically
illustrates the embodiment of this disclosure; however,
this disclosure is not limited thereto. For example, an
order of execution of the steps may be appropriately ad-
justed, and furthermore, some other steps may be added,
or some steps therein may be reduced. And appropriate
variants may be made by those skilled in the artaccording
to the above contents, without being limited to what is
contained in FIG. 5.

[0091] Inanembodiment, the network device may con-
figure a transmission scheme and/or one or more param-
eters for the terminal equipment. And the terminal equip-
ment may determine the TCI status and/or QCL param-
eters of the DMRS port groups of one or more physical
channels according to the transmission scheme and/or
parameters configured by the network device.

[0092] In an embodiment, when the time offset be-
tween the moment when the DCI is received and the
corresponding PDSCH is less than a preset threshold,
one or more DM-RS port groups of the PDSCH are con-
figured with or predefined as default TCI states. The an-
tenna ports of the DMRS port group of the PDSCH and
one or more reference signal sets in one or more control
resource sets are spatially quasi-co-located.

[0093] For example, the one or more reference signal
sets may be at least two reference signal sets to which
an activated TCI state in a control resource set with a
lowest control resource set identification corresponds; or
at least two reference signal sets to which at least two
activated TCl statesina controlresource set with alowest
control resource set identification correspond; or at least
two reference signal sets to which a default TCl state in
at least two control resource sets corresponds.

[0094] Inanembodiment,in a case where the terminal
equipment is configured to perform signal transmission
with multiple transmission points, the network device de-
termines that the parameter of the control resource set
used for transmitting the DCI indicating the dynamic TCI
state is not disabled.

[0095] In an embodiment, the network device deter-
mines that parameters of multiple (e.g. all) control re-
source sets for transmitting the DCI indicating the dy-
namic TCI state are not all disabled.

[0096] Inan embodiment, when the parameters of the
control resource sets for transmitting the DCI indicating
the dynamic TCI state are not disabled, the network de-
vice includes the default TCI state in the DCI. One or
more default TCI states may be configured via signaling
transmitted by the network device, and/or, the one or
more default TCI states may also be predefined.

[0097] In an embodiment, the network device may
transmit scheduling information indicating an (n+k)-th
slot in an n-th slot; and the terminal equipment may de-
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termine the TCI states or transmission scheme at the
(n+k)-th slot according to the scheduling information.
[0098] It should be noted that the above embodiments
only illustrate some examples of this disclosure. Howev-
er, this disclosure is not limited thereto, and appropriate
variants may be made to these embodiments. For exam-
ple, the above embodiments may be executed separate-
ly, or one or more of them may be executed in a combined
manner.

[0099] It can be seen from the above embodiments
that the transmitting device transmits the configuration
information to the receiving device, such that the receiv-
ing device configures or predefines one or more TCI
states for one or more DMRS port groups. Hence, even
in scenarios such as multiple TRPs or multiple panels,
the receiving device may correctly and punctually receive
transmission information transmitted by the transmitting
device.

Embodiment 3

[0100] The embodiments of this disclosure provide an
apparatus for receiving configuration information. The
apparatus may be, for example, a terminal equipment,
or may be one or more components or assemblies con-
figured in a terminal equipment. Contents in the embod-
iments identical to those in Embodiment 1 shall not be
described herein any further.

[0101] FIG. 6is a schematic diagram of the apparatus
for receiving configuration information of an embodiment
of this disclosure. As shown in FIG. 6, an apparatus 600
for receiving configuration information includes:

areceiving unit 601 configured to receive configura-
tion information transmitted by a network device for
configuring transmission; and

a configuring unit 602 configured to configure or pre-
define one or more transmission configuration indi-
cation states forone or more demodulation reference
signal port groups based on the configuration infor-
mation.

[0102] For example, the configuration information is
carried by RRC signaling. And the receiving unit 601 may
further be configured to receive media access control
signaling and/or downlink control information transmitted
by the network device and used to activate the transmis-
sion configuration indication state.

[0103] In an embodiment, as shown in FIG. 6, the ap-
paratus 600 for receiving configuration information may
further include:

a determining unit 603 configured to determine transmis-
sion configuration indication states and/or spatial quasi-
co-location parameters of demodulation reference signal
port groups of one or more physical channels according
to a transmission scheme and/or parameter configured
by the network device.

[0104] In an embodiment, when an offset between the
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downlink control information and a corresponding phys-
ical downlink shared channel is less than a predeter-
mined threshold, one or more demodulation reference
port groups of the physical downlink shared channel are
configured or predefined with a default transmission con-
figuration indication states. An antenna port of the de-
modulation reference port group of the physical downlink
shared channel and one or more reference signal sets
of one or more control resource sets are spatially quasi-
co-located.

[0105] For example, the one or more reference signal
sets are at least two reference signal sets corresponding
to an activated transmission configuration indication
state in a control resource set having lowest control re-
source set identification.

[0106] For example, the one or more reference signal
sets are at least two reference signal sets corresponding
to at least two activated transmission configuration indi-
cation states in the control resource set having lowest
control resource set identification.

[0107] For a further example, the one or more refer-
ence signal sets are at least two reference signal sets
corresponding to a transmission configuration indication
state configured as being of default in the at least two
control resource sets.

[0108] In an embodiment, the determining unit 603
may further be configured, in a case where a terminal
equipment is configured to perform signal transmission
with multiple transmission points, not to expect that a
parameter indicating a dynamic transmission configura-
tion indication state of a control resource set for trans-
mitting the downlink control information is disabled.
[0109] In an embodiment, the determining unit 603
may further be not to expect that parameters indicating
dynamic transmission configuration indication states of
multiple control resource sets for transmitting the down-
link control information are disabled.

[0110] In an embodiment, as shown in FIG. 6, the ap-
paratus 600 for receiving configuration information may
further include:

an acquiring unit 604 configured to, when a parameter
indicating a dynamic transmission configuration indica-
tion state of a control resource set for transmitting the
downlink control information is disabled, acquire a default
transmission configuration indication state from the
downlink control information.

[0111] For example, one or more default transmission
configuration indication states may be configured via sig-
naling transmitted by the network device, and/or the one
or more default transmission configuration indication
states may be predefined.

[0112] In an embodiment, the determining unit 603
may further be configured to determine that at least two
transmission configuration indication states of one or
more demodulation reference signal port groups of a
physical downlink shared channel are valid. The at least
two valid transmission configuration indication states
may include a transmission configuration indication state
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that is activated according to indication information,
and/or, a default transmission configuration indication
state.

[0113] In an embodiment, the receiving unit 601 may
further be configured to receive, at an n-th slot, schedul-
ing information indicating an (n+k)-th slot transmitted by
the network device; and the configuring unit 602 may
further be configured to determine the transmission con-
figuration indication state or a transmission scheme at
the (n+k)-th slot according to the scheduling information.
[0114] It should be noted that the components or mod-
ules related to this disclosure are only described above.
However, this disclosure is not limited thereto, and the
apparatus 600 for receiving configuration information
may further include other components or modules, and
reference may be made to related techniques for partic-
ulars of these components or modules.

[0115] Furthermore, for the sake of simplicity, connec-
tion relationships between the components or modules
or signal profiles thereof are only illustrated in FIG. 6.
However, it should be understood by those skilled in the
art that such related techniques as bus connection, etc.,
may be adopted. And the above components or modules
may be implemented by hardware, such as a processor,
a memory, a transmitter, and a receiver, etc., which are
not limited in the embodiment of this disclosure.

[0116] It can be seen from the above embodiments
that the receiving device configures or predefines one or
more TCI states for one or more DMRS port groups.
Hence, even in scenarios such as multiple TRPs or mul-
tiple panels, the receiving device may correctly and punc-
tually receive transmission information transmitted by the
transmitting device.

Embodiment 4

[0117] The embodiments of this disclosure provide an
apparatus for transmitting configuration information. The
apparatus may be, for example, a network device, or may
be one or more components or assemblies configured in
a network device. Contents in the embodiments identical
to those in Embodiment 2 shall not be described herein
any further.

[0118] FIG. 7 is a schematic diagram of the apparatus
for transmitting configuration information of the embodi-
ment of this disclosure. As shown in FIG. 7, an apparatus
700 for transmitting configuration information includes:
a transmitting unit 701 configured to transmit configura-
tion information for configuring transmission to a terminal
equipment, the configuration information being used by
the terminal equipment to configure or predefine one or
more transmission configuration indication states for one
or more demodulation reference signal port groups.
[0119] For example, the configuration information is
carried by RRC signaling. And the transmitting unit 701
may further be configured to transmit medium access
control signaling and/or downlink control information for
activating the transmission control indication state to the
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terminal equipment.

[0120] Inanembodiment, the transmitting unit701 may
further be configured to transmit a transmission scheme
and/or parameter, and the terminal equipment deter-
mines transmission configuration indication states and/or
spatial quasi-co-location parameters of demodulation
reference signal port groups of one or more physical
channels according to the transmission scheme and/or
parameter configured by the network device.

[0121] Inanembodiment, when the offset between the
downlink control information and the corresponding
physical downlink shared channel is less than a preset
threshold, one or more demodulation reference signal
port groups of the physical downlink shared channel are
configured with or pre-defined as default transmission
configuration indication states.

[0122] In an embodiment, as shown in FIG. 7, the ap-
paratus 700 for transmitting configuration information
may further include:

a determining unit 702 configured to, in a case where the
terminal equipment is configured to perform signal trans-
mission with multiple transmission points, determine that
the parameter of the control resource set used for trans-
mitting the downlink control information indicating the dy-
namic transmission configuration indication state is dis-
abled.

[0123] In an embodiment, the determining unit 702 is
further configured to: when the parameter of the control
resource set used for transmitting the downlink control
information indicating the dynamic transmission config-
uration indication state is disabled, contain the default
transmission configuration indication state in the down-
link control information.

[0124] Inanembodiment, the transmitting unit701 may
further be configured to: transmitting scheduling informa-
tion indicating an (n+k)-th slot at an n-th slot; and the
terminal equipment determines the transmission config-
uration indication state or transmission scheme at the
(n+k)-th slot according to the scheduling information.
[0125] It should be noted that the components or mod-
ules related to this disclosure are only described above.
However, this disclosure is not limited thereto, and the
apparatus 700 for transmitting configuration information
may further include other components or modules, and
reference may be made to related techniques for partic-
ulars of these components or modules.

[0126] Furthermore, for the sake of simplicity, connec-
tion relationships between the components or modules
or signal profiles thereof are only illustrated in FIG. 6.
However, it should be understood by those skilled in the
art that such related techniques as bus connection, etc.,
may be adopted. And the above components or modules
may be implemented by hardware, such as a processor,
a memory, a transmitter, and a receiver, etc., which are
not limited in the embodiment of this disclosure.

[0127] It can be seen from the above embodiments
that the transmitting device transmits the configuration
information to the receiving device, such that the receiv-
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ing device configures or predefines one or more TCI
states for one or more DMRS port groups. Hence, even
in scenarios such as multiple TRPs or multiple panels,
the receiving device may correctly and punctually receive
transmission information transmitted by the transmitting
device.

Embodiment 5

[0128] The embodiments of this disclosure provide a
communication system, and reference may be made to
FIG. 1, with contents identical to those in embodiments
1-4 being not going to be described herein any further.
In an embodiment, the communication system 100 may
include:

a network device 101, including the apparatus 700
for transmitting configuration information as de-
scribed in Embodiment 4; and

a terminal equipment 102, including the apparatus
600 for receiving configuration information as de-
scribed in Embodiment 3.

[0129] The embodiment of this disclosure further pro-
vides a network device, which may be, for example, a
base station. However, this disclosure is not limited there-
to, and it may also be another network device.

[0130] FIG. 8 is a schematic diagram of a structure of
the network device of the embodiment of this disclosure.
As shown in FIG. 8, a network device 800 may include
a processor 810 (such as a central processing unit
(CPU)) and a memory 820, the memory 820 being cou-
pled to the processor 810. The memory 820 may store
various data, and furthermore, it may store a program
830 for data processing, and execute the program 830
under control of the processor 810.

[0131] For example, the processor 810 may be config-
ured to execute the program 830 to carry out the method
for transmitting configuration information described in
Embodiment 2. For example, the processor 810 may be
configured to execute the following control: transmitting
configuration information for configuring transmission to
aterminal equipment, the configuration information being
used by the terminal equipment to configure or predefine
one or more transmission configuration indication states
for one or more demodulation reference signal port
groups.

[0132] In an embodiment, the configuration informa-
tion is carried by radio resource control signaling.
[0133] In an embodiment, the processor 810 may fur-
ther be configured to execute the following control: trans-
mitting medium access control signaling and/or downlink
control information for activating the transmission control
indication state to the terminal equipment.

[0134] Furthermore, as shown in FIG. 8, the network
device 800 may include a transceiver 840, and an anten-
na 850, etc. Functions of the above components are sim-
ilar to those in the relevant art, and shall not be described
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herein any further. It should be noted that the network
device 800 does not necessarily include all the parts
shown in FIG. 8, and furthermore, the network device
800 may include parts not shown in FIG. 8, and the rel-
evant art may be referred to.

[0135] The embodiment of this disclosure further pro-
vides a terminal equipment; however, this disclosure is
not limited thereto, and it may also be another equipment.
[0136] FIG. 9 is a schematic diagram of the terminal
equipment of the embodiment of this disclosure. As
shown in FIG. 9, a terminal equipment 900 may include
a processor 910 and a memory 920, the memory 920
storing data and a program and being coupled to the
processor 910. It should be noted that his figure is illus-
trative only, and other types of structures may also be
used, so as to supplement or replace this structure and
achieve a telecommunications function or other func-
tions.

[0137] Forexample, the processor 910 may be config-
ured to execute a program to carry out the method for
receiving configuration information described in Embod-
iment 1. For example, the processor 910 may be config-
ured to execute the following control: configuring or pre-
defining one or more transmission configuration indica-
tion states for one or more demodulation reference signal
port groups.

[0138] In an embodiment, the processor 910 may fur-
ther be configured to execute the following control: re-
ceiving configuration information transmitted by a net-
work device for configuring transmission; the configura-
tion information is carried by radio resource control sig-
naling.

[0139] In an embodiment, the processor 910 may fur-
ther be configured to execute the following control: re-
ceiving media access control signaling and/or downlink
control information transmitted by the network device and
used to activate the transmission configuration indication
state.

[0140] In an embodiment, the processor 910 may fur-
ther be configured to execute the following control: de-
termining transmission configuration indication states
and/or spatial quasi-co-location parameters of demodu-
lation reference signal port groups of one or more phys-
ical channels according to a transmission scheme and/or
parameter configured by the network device.

[0141] Inan embodiment, when an offset between the
downlink control information and a corresponding phys-
ical downlink shared channel is less than a predeter-
mined threshold, one or more demodulation reference
port groups of the physical downlink shared channel are
configured or predefined with default transmission con-
figuration indication states.

[0142] In an embodiment, an antenna port of the de-
modulation reference port group of the physical downlink
shared channel and one or more reference signal sets
of one or more control resource sets are spatially quasi-
co-located.

[0143] In an embodiment, the one or more reference
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signal sets are at least two reference signal sets corre-
sponding to an activated transmission configuration in-
dication state in a control resource set having lowest con-
trol resource set identification.

[0144] In an embodiment, the one or more reference
signal sets are at least two reference signal sets corre-
sponding to at least two activated transmission configu-
ration indication states in the control resource set having
lowest control resource set identification.

[0145] In an embodiment, the one or more reference
signal sets are at least two reference signal sets corre-
sponding to a transmission configuration indication state
configured as being of default in at least two control re-
source sets.

[0146] In an embodiment, the processor 910 may fur-
ther be configured to execute the following control: in a
case where aterminal equipmentis configured to perform
signal transmission with multiple transmission points, not
expecting that a parameter indicating a dynamic trans-
mission configuration indication state of a control re-
source set for transmitting the downlink control informa-
tion is disabled.

[0147] In an embodiment, the processor 910 may fur-
ther be configured to execute the following control: not
expecting that parameters indicating dynamic transmis-
sion configuration indication states of multiple control re-
source sets for transmitting the downlink control informa-
tion are disabled.

[0148] In an embodiment, the processor 910 may fur-
ther be configured to execute the following control: when
a parameter indicating a dynamic transmission configu-
ration indication state of a control resource set for trans-
mitting the downlink control information is disabled, ac-
quiring a default transmission configuration indication
state from the downlink control information.

[0149] In an embodiment, one or more default trans-
mission configuration indication states are configured via
signaling transmitted by the network device, and/or the
one or more transmission configuration indication states
are predefined.

[0150] In an embodiment, the processor 910 may fur-
ther be configured to execute the following control: de-
termining that at least two transmission configuration in-
dication states of one or more demodulation reference
signal port groups of a physical downlink shared channel
are valid.

[0151] In an embodiment, the at least two valid trans-
mission configuration indication states include a trans-
mission configuration indication state thatis activated ac-
cording to indication information, and/or, a default trans-
mission configuration indication state.

[0152] In an embodiment, the processor 910 may fur-
ther be configured to execute the following control: at an
n-th slot, receiving scheduling information indicating an
(n+k)-th slot transmitted by the network device; and de-
termining the transmission configuration indication state
or a transmission scheme at the (n+k)-th slot according
to the scheduling information.
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[0153] AsshowninFIG. 9, the terminal equipment 900
may further include a communication module 930, an
input unit 940, a display 950, and a power supply 960;
functions of the above components are similar to those
in the relevant art, which shall not be described herein
any further. It should be noted thatthe terminal equipment
900 does not necessarily include all the parts shown in
FIG. 9, and the above components are not necessary.
Furthermore, the terminal equipment 900 may include
parts not shown in FIG. 9, and the relevant art may be
referred to.

[0154] An embodiment of this disclosure provides a
computer readable program, which, when executed in a
network device, will cause the network device to carry
out the method for transmitting configuration information
described in Embodiment 2.

[0155] An embodiment of this disclosure provides a
storage medium, including a computer readable pro-
gram, which will cause a network device to carry out the
method for transmitting configuration information de-
scribed in Embodiment 2.

[0156] An embodiment of this disclosure provides a
computer readable program, which, when executed in a
terminal equipment, will cause the terminal equipment to
carry out the method for receiving configuration informa-
tion described in Embodiment 1.

[0157] An embodiment of this disclosure provides a
storage medium, including a computer readable pro-
gram, which will cause a terminal equipment to carry out
the method for receiving configuration information de-
scribed in Embodiment 1.

[0158] Theabove apparatusesand methods of this dis-
closure may be implemented by hardware, or by hard-
ware in combination with software. This disclosure re-
lates to such a computer-readable program that when
the program is executed by a logic device, the logic de-
vice is enabled to carry out the apparatus or components
as described above, or to carry out the methods or steps
as described above. This disclosure also relates to a stor-
age medium for storing the above program, such as a
hard disk, a floppy disk, a CD, a DVD, and a flash mem-
ory, etc.

[0159] The methods/apparatuses described with ref-
erence to the embodiments of this disclosure may be
directly embodied as hardware, software modules exe-
cuted by a processor, or a combination thereof. For ex-
ample, one or more functional block diagrams and/or one
or more combinations of the functional block diagrams
shown in the drawings may either correspond to software
modules of procedures of a computer program, or cor-
respond to hardware modules. Such software modules
may respectively correspond to the steps shown in the
drawings. And the hardware module, for example, may
be carried out by firming the soft modules by using a field
programmable gate array (FPGA).

[0160] The soft modules may be located in an RAM, a
flash memory, an ROM, an EPROM, and EEPROM, a
register, a hard disc, a floppy disc, a CD-ROM, or any
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memory medium in other forms known in the art. A mem-
ory medium may be coupled to a processor, so that the
processor may be able to read information from the mem-
ory medium, and write information into the memory me-
dium; or the memory medium may be a component of
the processor. The processor and the memory medium
may be located in an ASIC. The soft modules may be
stored in a memory of a mobile terminal, and may also
be stored in a memory card of a pluggable mobile termi-
nal. For example, if equipment (such as a mobile termi-
nal) employs an MEGA-SIM card of a relatively large ca-
pacity or a flash memory device of a large capacity, the
soft modules may be stored in the MEGA-SIM card or
the flash memory device of a large capacity.

[0161] One or more functional blocks and/or one or
more combinations of the functional blocks in the draw-
ings may be realized as a universal processor, a digital
signal processor (DSP), an application-specific integrat-
ed circuit (ASIC), a field programmable gate array (FP-
GA) or other programmable logic devices, discrete gate
or transistor logic devices, discrete hardware component
or any appropriate combinations thereof carrying out the
functions described in this application. And the one or
more functional block diagrams and/or one or more com-
binations of the functional block diagrams in the drawings
may also be realized as a combination of computing
equipment, such as a combination of a DSP and a mi-
croprocessor, multiple processors, one or more micro-
processors in communication combination with a DSP,
or any other such configuration.

[0162] This disclosure is described above with refer-
ence to particular embodiments. However, it should be
understood by those skilled in the art that such a descrip-
tion is illustrative only, and not intended to limit the pro-
tection scope of this disclosure. Various variants and
modifications may be made by those skilled in the art
according to the principle of this disclosure, and such
variants and modifications fall within the scope of this
disclosure.

[0163] Forimplementations of this disclosure contain-
ing the above embodiments, following supplements are
further disclosed.

[0164] Supplement 1. Aterminal equipment, including:
a configuring unit configured to configure or pre-define
one or more transmission configuration indication states
for one or more demodulation reference signal port
groups.

[0165] Supplement 2. The terminal equipment accord-
ing to supplement 1, wherein the terminal equipment fur-
ther includes:

a receiving unit configured to receive radio resource con-
trol signaling including the configuration information
transmitted by the network device.

[0166] Supplement 3. The terminal equipment accord-
ing to supplement 2, wherein the receiving unit is further
configured to receive media access control signaling
and/or downlink control information transmitted by the
network device and used to activate the transmission
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configuration indication state.

[0167] Supplement4. The terminal equipment accord-
ing to supplement 2, wherein the terminal equipment fur-
ther includes:

a determining unit configured to determine transmission
configuration indication states and/or spatial quasi-co-
location parameters of demodulation reference signal
port groups of one or more physical channels according
to a transmission scheme and/or parameter configured
by the network device.

[0168] Supplement5. The terminal equipment accord-
ing to supplement 3, wherein when an offset between
the downlink control information and a corresponding
physical downlink shared channel is less than a prede-
termined threshold, one or more demodulation reference
port groups of the physical downlink shared channel are
configured or predefined with default transmission con-
figuration indication states.

[0169] Supplement6. The terminal equipment accord-
ing to supplement 5, wherein an antenna port of the de-
modulation reference port group of the physical downlink
shared channel and one or more reference signal sets
of one or more control resource sets are spatially quasi-
co-located.

[0170] Supplement 7. The terminal equipment accord-
ing to supplement 6, wherein the one or more reference
signal sets are at least two reference signal sets corre-
sponding to an activated transmission configuration in-
dication state in a control resource set having lowest con-
trol resource set identification.

[0171] Supplement 8. The terminal equipment accord-
ing to supplement 6, wherein the one or more reference
signal sets are at least two reference signal sets corre-
sponding to at least two activated transmission configu-
ration indication states in the control resource set having
lowest control resource set identification.

[0172] Supplement9. The terminal equipment accord-
ing to supplement 6, wherein the one or more reference
signal sets are at least two reference signal sets corre-
sponding to a transmission configuration indication state
configured as being of default in the at least two control
resource sets.

[0173] Supplement 10. A terminal equipment, includ-
ing:

a determining unit configured, in a case where the termi-
nal equipment is configured to perform signal transmis-
sion with multiple transmission points, not to expect that
a parameter indicating a dynamic transmission configu-
ration indication state of a control resource set for trans-
mitting the downlink control information is disabled.
[0174] Supplement 11. The terminal equipment ac-
cording to supplement 10, wherein determining unit is
further configured not to expect that parameters indicat-
ing dynamic transmission configuration indication states
of multiple control resource sets for transmitting the
downlink control information are disabled.

[0175] Supplement 12. The terminal equipment ac-
cording to supplement 10, wherein the terminal equip-
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ment further includes:

an acquiring unit configured to, when a parameter indi-
cating a dynamic transmission configuration indication
state of a control resource set for transmitting the down-
link control information is disabled, acquire a default
transmission configuration indication state from the
downlink control information.

[0176] Supplement 13. The terminal equipment ac-
cording to supplement 12, wherein one or more default
transmission configuration indication states are config-
ured via signaling transmitted by the network device,
and/or the one or more transmission configuration indi-
cation states are predefined.

[0177] Supplement 14. A terminal equipment, includ-
ing:

a determining unit configured to determine that at least
two transmission configuration indication states of one
or more demodulation reference signal port groups of a
physical downlink shared channel are valid.

[0178] Supplement 15. The terminal equipment ac-
cording to supplement 14, wherein the at least two valid
transmission configuration indication states include a
transmission configuration indication state that is activat-
ed according to indication information, and/or, a default
transmission configuration indication state.

[0179] Supplement 16. A terminal equipment, includ-

ing:

a receiving unit configured to receive, at an n-th slot,
scheduling information indicating an (n+k)-th slot
transmitted by a network device; and

a configuring unit configured to determine the trans-
mission configuration indication state or a transmis-
sion scheme at the (n+k)-th slot according to the
scheduling information.

Claims
1. A terminal comprising:

a receiver configured to receive a first signal in-
cluding configuration information; and

a processor configured to configure a transmis-
sion configuration indication state for a demod-
ulation reference signal port group based on the
configuration information, wherein

the receiver is further configured to receive a
second signal for instructing activation the trans-
mission configuration indication state, and
when an offset between a downlink control in-
formation and a physical downlink shared chan-
nel corresponding the downlink control informa-
tion is less than a predetermined threshold, the
demodulation reference port group of the phys-
ical downlink shared channel are configured or
predefined with a predetermined transmission
configuration indication state.
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2. The terminal according to claim 1, wherein,

the processor is further configured to configure
a plurality of transmission configuration indica-
tion states including the transmission configura-
tion indication state, and

the second signal is a signal for instructing ac-
tivation at least one of the plurality of transmis-
sion configuration indication states.

3. The terminal according to claim 2, wherein,
each of plurality of transmission configuration indi-
cation states is configured for one or more demod-
ulation reference signal port groups including the de-
modulation reference signal port group.

4. The terminal according to claim 1, wherein

the processor is further configured to acquire, when
a parameter indicating a dynamic transmission con-
figuration indication state of a control resource set
for transmitting the downlink control information is
disabled, the predetermined transmission configu-
ration indication state based on a physical downlink
control channel.

5. The terminal according to claim 1, wherein the proc-
essor is further configured to determine transmission
configuration indication states and/or spatial quasi-
co-location parameters of demodulation reference
signal port groups of one or more physical channels
according to a transmission scheme and/or param-
eter configured by a network device.

6. The terminal according to claim 1, wherein each de-
modulation reference port group of the physical
downlink shared channel is quasi-co-located with the
one or more reference signal sets related to quasi-
co-location parameter(s) of a control resource set.

7. The terminal according to claim 6, wherein the one
or more reference signal sets are at least two refer-
ence signal sets corresponding to an activated trans-
mission configuration indication state in a control re-
source set having lowest control resource set iden-
tification.

8. The terminal according to claim 6, wherein the one
or more reference signal sets are at least two refer-
ence signal sets corresponding to at least two acti-
vated transmission configuration indication states in
the control resource set having lowest control re-
source set identification.

9. The terminal according to claim 6, wherein the one
or more reference signal sets are at least two refer-
ence signal sets corresponding to a transmission
configuration indication state configured as being of
predetermined in the at least two control resource
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10. The terminal according to claim 1, wherein

the receiver is further configured to receive, at
an n-th slot, scheduling information indicating
an (n+k)-th slot, and

the processor is further configured to determine
the transmission configuration indication state
or a transmission scheme at the (n+k)-th slot
according to the scheduling information, where
n is an integer greater than or equal to 0, and k

is an integer greater than or equal to 1.

11. The terminal according to claim 1, wherein

15

the receiver configured to receive the second signal

via a media access control signaling.

12. The terminal according to claim 1, wherein the down-
link control information is transmitted via the physical 20

downlink control channel.

13. A network device comprising:

a processor configured to generate configura-
tion information that is used for configuring a
transmission configuration indication state for a
demodulation reference signal port group by a
terminal

a transmitter configured to:

transmit, to the terminal, afirst signal includ-
ing the configuration information; and
transmit a second signal for instructing ac-
tivation the transmission configuration indi-
cation state, wherein

when an offset between a downlink control
information and a physical downlink shared
channel corresponding the downlink control
information is less than a predetermined
threshold, the demodulation reference port
group of the physical downlink shared chan-
nel are configured or predefined with a pre-
determined transmission configuration indi-
cation state.

14. A wireless network system comprising:

a network device configured to transmit a first
signal including configuration information; and
a terminal configured to:

receive the first signal from the network de-
vice, and

configure a transmission configuration indi-
cation state for a demodulation reference
signal port group based on the configuration
information, wherein
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the network device transmit, to the terminal,
a second signal for instructing activation the
transmission configuration indication state,
when an offset between a downlink control
information and a physical downlink shared
channel corresponding the downlink control
information is less than a predetermined
threshold, the demodulation reference port
group of the physical downlink shared chan-
nel are configured or predefined with a pre-
determined transmission configuration indi-
cation state.
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